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ABSTRACT 


This  study  involved  the  design,  development,  implementation,  and 
evaluation  of  a  computer-assisted  instruction  (CAl)  program  for  social 
studies  teacher  education.  The  program  instructed  education  students 
in  Landsat  satellite  infra-red  false  color  image  interpretation. 

The  Landsat  CAl  program  'Omega'  recorded  each  student's 
performance  as  he  or  she  progressed  through  the  program.  This  information 
was  used  to  provide  student  feedback  and  to  improve  the  design  of  the 
program  to  enhance  the  learning  experiences  of  subsequent  groups  of 
students . 

The  results  of  the  study  indicated  that  students  can  learn  to  inter¬ 
pret  Landsat  satellite  infra-red  false  color  images  with  the  aid  of 
computer-assisted  instruction.  The  findings  also  indicated  that  the 
majority  of  students  who  participated  in  the  studyc expressed  highly 
favourable  attitudes  toward  the  CAl  program. 

The  conclusions  reached  in  this  study  suggest  that  CAl  may  have 
potential  benefit  for  social  studies  teacher  education,  in  general  and 
that  more  research  is  needed  over  a  longer  period  of  time  with  a 
larger  sample  to  determine  the  implications  of  this  type  of  training. 
Specific  research  problems  for  further  investigation  were  suggested. 
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CHAPTER  I 


Man  must  rise  above  the  earth  to  the  top  of 
the  atmosphere  and  beyond  -  for  only  thus 
will  he  fully  understand  the  world  in  which 
he  1 i ves  . 

(Socrates  -  500  B.C.) 

It  took  mankind  over  2,000  years  to  confirm  the  validity  of 
Socrates'  statement.  Today,  with  the  aid  of  modern  technology,  man 
has  indeed  risen  above  his  atmosphere,  visited  the  moon  and  circled 
the  globe.  Since  the  launching  of  Sputnik  in  1957,  virtually  thousands 
of  satellites  have  been  launched  into  space  providing  scientists  with 
timely  and  accurate  data  about  our  environment,  urban  planning,  geology, 
water  resources  and  agriculture. 

Socrates  is  also  important  for  another  reason.  Father  of  the 
"Socratic"  method  of  instruction,  he  individually  taught  his  students 
by  using  a  method  of  question  and  answer  in  what  is  now  generally 
regarded  as  the  highest  form  of  individualized  instruction.  In  the 
past,  educators  have  tried  to  achieve  the  ideal  of  individualized 
instruction  for  every  student.  Contemporary  educational  researchers 
are  still  trying  to  achieve  that  goal.  However,  given  current 
time,  space  and  staff  limitations  facing  most  institutions  of  higher 
learning  as  a  result  of  budgetary  cutbacks,  it  is  unlikely  that  the 
ideal  pupil  teacher  ratio  of  1:1  will  ever  be  achieved. 

Recent  developments  in  computer-assisted  instruction  (CAl)  would 
suggest  however,  that  students  can  be  taught  individually  in  large 
groups  at  low  cost.  The  introduction  of  CAl  is  not  intended  as  a  way 
of  improving  the  instruction  that  takes  place  in  the  traditional 
classroom,  but  to  provide  an  alternative  to  it. 
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The  application  of  computer-assisted  Instruction  to  the  field  of 
social  studies  is  relatively  new.  This  feasibility  study  -  computer- 
assisted  land  satellite  imagery  interpretation,  is  the  first  of  its 
kind  in  map  skill  training  in  Canada. 

The  basic  purpose  of  this  study  is  to  generate  preliminary  data 
with  a  limited  sample  of  participants  to  determine  the  feasibility  of 
carrying  out  further  definitive  research  on  the  topic. 

The  various  aspects  of  the  problem  under  investigation  are 
discussed  in  chapter  one.  Included  in  that  chapter  are  the  purpose  of 
the  study,  definition  of  terms,  rationale,  implications  for  social 
studies,  and  delimitations  of  the  study.  Chapter  two  presents  a  review 
of  the  literature  pertinent  to  the  problem  under  investigation. 

The  third  chapter  deals  with  procedures  and  research  design. 

Chapter  four  contains  the  results  of  the  study  and  discussion  of  the 
findings.  The  last  chapter  presents  the  conclusions  and  recommendations 
for  future  research. 

THE  PROBLEM 


1.  Purpose  of  the  Study 

The  objectives  of  this  study  were  to  design,  develop,  implement 
and  evaluate  a  computer-assisted  instruction  (CAl)  program  to  teach 
pre-service  teachers  the  fundamentals  of  Landsat  satellite  infra-red 
false  color  image  interpretation. 

The  study  involved  the  authoring  of  a  computer-program  to  achieve 
the  following  objectives: 

1)  to  develop  a  computer-assisted  instruction  course 
in  Landsat  satellite  infra-red  false  color  image 
interpretation,  and 
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2)  to  determine  if  students  could  learn  to 

interpret  infra-red  false  color  Landsat  images 
wi th  the  aid  of  CAI  . 

II.  Definition  of  Terms 

Cathode  Ray  Tube  (C.R.T.)  the  television  like  tube  on  which  the 
text  of  all  the  material  presented  to  the  student  is  displayed;  is 
often  referred  to  as  the  screen. 

Computer  Assisted  Instruction  (CAl)  is  the  name  given  to  a 
teaching  process  which  makes  extensive  use  of  a  computer  in  presenting, 
testing  and  interacting  with  the  student. 

Constructed  Response  refers  to  the  type  of  response  whereby  the 
subject  fabricates  or  constructs  his  answer  with  external  cues.  This 
is  in  contrast  to  the  multiple  choice  type  of  response  where  the 
answer  is  already  constructed  for  him  and  he  has  only  to  recognize 
the  response  from  a  set  of  alternatives. 

Composite  False  Color  refers  to  the  color  produced  on  Landsat 
maps  composed  of  data  derived  from  different  satellite  spectrum 
scans  of  the  same  area. 

ERTS  -  Earth  Resources  Technology  Satellite  formerly  the  name 
of  Landsat  satellites. 

Infra-red  False  Color  refers  to  that  portion  of  the  spectrum 
corresponding  to  infra-red,  and  used  to  delineate  green  vegetation 
on  Landsat  maps. 

Landsat  Map  refers  to  a  representation  of  the  land  surface  of 
the  earth  produced  with  the  aid  of  a  Landsat  satellite. 

Landsat  refers  to  Landsat  satellites,  scanning  the  surfaces  of 
the  earth  from  an  attitude  of  approximately  929  km.  high. 

Non  Visible  Light  Spectrum  refers  to  that  portion  of  the  light 


spectrum  not  visible  to  the  human  eye. 


Near  Polar  0 rb i t  refers  to  the  orbit  of  a  satellite  where  the 
path  is  nearly  over  the  earth's  poles. 

Visible  Light  Spectrum  refers  to  that  portion  of  the  light 
spectrum  visible  to  the  human  eye. 

III.  Rat ional e 

The  need  for  better  programs  of  pre-service  and  in-service 
education  has  been  widely  acclaimed  in  the  literature  related  to 
professional  growth  in  education.  Hass  (1957)  demonstrated  the  need 
for  in-service  education  in  a  discussion  of  factors  such  as  rapid 
accumulation  of  academic  and  professional  knowledge,  the  rapid 
cultural  changes  which  characterize  modern  times,  and  the  importance 
of  making  it  possible  for  excellent  teachers  to  make  use  of  their 
creative  abilities  (pp.  13"3*0.  Taba  (1965)  emphasized  the  need  to 
revise  current  in-service  practices.  Among  the  implications  Taba 
discussed,  was  a  caution  that  providing  content  background  to  teachers 
without  a  simultaneous  effort  at  instructional  implementation  does 
not  assure  that  the  background  will  be  used  in  instruction,  except 
perhaps  in  transmitting  to  students  this  knowledge  in  practically 
the  same  way  it  was  received  (p.  ^66) . 

In  social  studies  teacher  education,  the  last  decade  has  produced 
a  wide  variety  of  instructional  methods  including  the  discovery, 
inquiry  method,  mastery  learning,  simulation  and  games.  While  it 
is  true  that  such  methods  are  currently  valid,  current  research  on 
social  studies  teacher  education  points  out  that  "teacher  educators 
are  likely  to  use  and  rely  on  lecture  and  recitation  methods  in  their 
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own  classes"  (Masemore,  1973,  p.  97).  Massialas  and  others  have 
stated  that  the  low  Interest  of  social  studies  teacher  educators  in 
research  is  to  be  lamented.  it  would  appear  then,  that  drastic 
surgery  is  needed  if  we  are  to  maintain  the  interests  of  our  students 
in  our  social  studies  programs  (1975). 

Given  the  current  state  of  the  art,  it  seemed  reasonable  to  this 
writer  to  search  out  alternative  models  of  social  studies  pre-service 
teacher  education.  Two  relatively  recent  advancements  in  modern 
technology  used  together  would  seem  to  provide  an  acceptable  alternative 
to  traditional  modes  of  instruction. 

Landsat  satellite  maps  are  a  new  social  studies  resource  and 
the  accuracy  and  timeliness  of  these  maps  as  well  as  their  potential 
uses  will  help  better  prepare  the  teacher  to  understand  and  teach 
about  our  planet.  In  addition,  the  use  of  computer-assisted 
instruction  to  teach  about  Landsat  satellite  images  will  expose 
pre-service  teachers  to  an  alternate  mode  of  instruction  while  at 
the  same  time  demonstrating  its  potential  in  the  field  of  social  studies. 

IV.  Implications  for  Social  Studies 

The  two  most  important  characteristics  of  Landsat  maps  for 
social  studies  is  their  accuracy  and  timeliness.  The  ability  to  work 
with  Landsat  maps  provides  an  excellent  opportunity  to  examine  timely 
accurate  data  on  the  natural  resources  of  our  environment.  The  iden¬ 
tification  of  crops,  detection  of  plant  diseases,  location  of  fresh 
water  supplies,  forest  and  wild  life  management,  surface  geology, 
sediment  transport  and  the  movement  of  ice  are  only  a  few  of  the 
interesting  features  that  provide  a  new  dimension  of  study  for  social 
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studies.  Finally,  an  Introduction  to  Landsat  satellite  image  interpre¬ 
tation  and  CAI  as  a  mode  of  Instruction  will  enlarge  the  teaching 
repertoire  of  teachers. 

The  application  of  computer-assisted  instruction  to  a  wide  variety 
of  disciplines  other  than  social  studies  is  well  documented  (Hunka, 
1978).  The  possibility  of  applying  CAI  to  content  areas  in  social 
studies  merits  examination. 


V.  Delimitations  of  the  Study 

1)  This  study  was  limited  to  a  sample  of  twenty-two  pre-service 
teachers  enrolled  in  a  senior  social  studies  Curriculum  and 
Instruction  (Ed.  C.l.)  413  course  offered  by  the  University  of  Alberta's 
Faculty  of  Education  in  the  1979  fall  session. 

Three  factors  contributing  to  the  number  of  students  in  the 
sample  were: 

a)  The  number  of  terminals  available  for 
use  was  limited  by  the  heavy  scheduling 
of  other  CAI  courses  by  the  Division  of 
Educational  Research  Services. 

b)  The  difficulty  of  arranging  a  terminal 
time  to  suit  students  who  were  carrying 
more  than  one  course. 

c)  Time  limitations  imposed  by  other  course 
requi rements. 

2)  The  use  of  infra-red  false  color  images. 


CHAPTER  I  I 


Review  of  the  Related  Literature 
Computer-Assisted  Instruction  ( C A I ) 

1.  Computers  and  their  use  in  Education 

Computers  and  their  use  in  the  field  of  education  are  not  a  recent 
phenonemon.  In  the  last  decade  there  has  been  a  steady  flow  of 
literature  describing  various  studies  where  computer-assisted  instruc¬ 
tion  has  been  applied  to  a  given  education  situation  (Hunka,  1978, 
p.  29). 

The  most  important  fact  about  computers  is  that  they  are  here  to 
stay  and  are  not  likely  to  go  away.  Third  generation  computers  have 
come  and  gone  since  the  computer  genesis  twenty  years  ago  and  the 
'mini -computer 1  has  signalled  the  arrival  of  the  fourth  generation 
computers  in  North  America. 

Thimbeley  (1976:  24l)  noted  that  the  computer  is  the  only 
commodity  that  is  steadily  decreasing  in  cost  while  all  others  are 
steadily  rising.  Commenting  further,  Thimbeley  noted  that  since 
the  performance  to  cost  ratio  of  mini-based  systems  in  particular  has 
increased  by  such  a  dramatic  amount  in  the  past  five  years,  it  is 
doubtful  whether  the  costs  of  computers  is  a  serious  barrier  to  their 
use  in  the  classroom  -  academic  inertia  appears  to  be  the  main 
obstacle  (Thimbeley,  1976;  p.  245). 

2.  Advantages  of  Computer-Assisted  Instruction 

Magidson  (1977:  5)  stated  very  succintly  that  the  educational 
promise  of  CAI  lies  in  its  ability  to  individualize  and  personalize 
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the  instructional  process  and  to  simulate  experiences  not  readily 

available.  Continuing,  he  described  some  of  the  advantages  of 

computer-assisted  instruction: 

CAI  lessons  can  serve  as  text,  test  and 
tutor  while  compelling  students  to  be  active 
participants  in  their  own  learning.  Students 
can  work  at  their  own  pace  while  their  CAI 
program  monitors  their  progress.  Students 
are  kept  informed  of  their  progress  through 
immediate  feedback  and  achievement  summaries. 

Students  have  varying  amounts  of  control  over 
their  learning  in  that  they  can  review 
previous  instruction,  request  special  help, 
or  continue  on  to  enrichment  activities.  The 
instruction  can  be  systematically  prepared, 
sequenced,  tested  and  revised  (Magidson,  1977, 
p.  5). 


3.  CAI  Instructional  Strategies 

Considerable  dialogue  has  been  generated  among  educators  over 
the  advantages  of  CAI  versus  traditional  modes  of  instruction.  Most 
CAI  courses  are  currently  being  used  to  supplement  and  compliment 
traditional  instruction,  not  to  replace  it,  which  makes  it  extremely 
difficult  to  compare  CAI  and  traditional  instruction.  However,  the 
learning  theory  underlying  the  instructional  strategies  of  both  modes 
of  instruction  is  remarkably  similar.  Both  CAI  and  traditional  modes 
of  instruction  make  use  of  Bloom's  taxonomy  of  educational  objectives. 

With  CAI,  the  specification  of  educational  objectives  and  the 
application  of  learning  theory  to  the  following  instructional  strategies 
is  paramount: 

1)  Drill  and  Practice  -  this  mode  of  instruction 
has  proved  to  be  the  most  widespread,  probably 
because  it  is  the  easiest  to  prepare  and  can 
be  used  to  free  teachers  from  the  drudgery  of 
making  up  and  checking  practice  exercises. 

2.)  Tutorial  -  in  the  tutorial  mode,  students  are 
presented  with  instruction  interspersed  with 
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appropriate  questions.  Question  formats  are 
commonly  multiple-choice,  matching,  fill  in, 
and  short  answer.  Sophisticated  CAI  systems 
can  catch  or  allow  for  misspellings,  judge  as 
correct  a  variety  of  possible  answers  and 
even  allow  students  to  touch  portions  of  the 
display  to  elicit  a  computer  response. 

3)  Simulation  -  the  simulation  mode  is  perhaps 

the  most  exciting  for  it  can  allow  the  student 
to  use  the  computer  as  a  tool  to  discover  and 
generate  new  i  nformati  on*,  i  .e  .  educational 
games  (Hicks  and  Hunka,  1972,  p.  67). 

The  hi  erarchy  of  capabilities  that  can  be  established  by  learning  as 

described  by  Gagne  (197*0  are  also  incorporated  into  the  CA! 

instructional  strategies. 


The  Effectiveness  of  CAI 

A  goodly  number  of  studies  have  been  published  attesting  to  the 
effectiveness  of  computer-assisted  instruction  (Hunka,  1976,  p.  6). 

The  majority  of  these  publications  cite  the  following  reasons  as  to 
why  CAI  related  learning  can  be  useful: 

a)  evidence  of  student  achievement 

b)  evidence  of  increased  institutional 
product i vi ty 

c)  a  variety  of  applications  in  many  subjects 
and  courses 

d)  the  teaching  of  computer  literacy  (uses 
and  impact  of  computers) 

e)  an  outstanding  computer  science  or  data 
processing  program,  and 

f)  an  impact  on  other  people  and  institutions 
(Kulik,  JA  and  P.  Jaska,  1977,  pp .  12-19). 

Published  studies  comparing  the  effectiveness  of  CAI  to  traditional 
instruction  report  conflicting  results  but  generally  conclude  that 
CAI  is  mo'e  effective  (fifty-five  percent)  than  traditional  instruction 


10 

( Ku 1 i k  and  Jaksa,  1977,  p.  7).  Almost  all  of  these  studies  reported 
that  students  using  CAI  had  highly  positive  attitudes  toward  their 
learning  and  that  CAI  learning  requires  less  time. 

Magidson  (1978)  conducted  an  extensive  study  of  student  attitudes 
toward  the  'Plato'  CAI  system  and  reported  the  following  results: 

1.  Students  who  used  Plato  were  highly 
positive  in  their  assessment  of  the 
system 

2.  They  did  not  believe  CAI  to  be  de¬ 
humanizing 

3.  They  found  its  use  helpful  as  a 
learning  aid 

A.  They  spent  some  of  their  free-time 
using  it 

5.  They  enjoyed  using  Plato,  and 

6.  They  experienced  only  minor  difficulties 
operating  the  terminals  and  they  believed 
computer  and  terminal  breakdowns  posed 

mi  nor  difficulties 

5.  Problems  Associated  With  CAI 

Without  doubt,  the  effectiveness  of  CAI  is  dependent  upon  the 
quality  and  reliability  of  hardware,  software  and  courseware.  Follow¬ 
ing  are  some  of  the  problems  generally  encountered  by  students  using 
CAI  as  reported  by  (Ofiesh  and  Meierhenry,  197^,  pp.  207-210). 

1.  Difficulty  in  operating  terminals 

2.  Computer  and/or  terminal  breakdown 

3.  Insufficient  terminal  time  at  a  single 
sett i ng 

1».  Poor  scheduling  of  CAI  time 

5.  Difficulty  in  reading  information  from 
the  CRT  screen 

6.  Poor  lighting  conditions,  and 
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7.  Insufficient  introduction  to  the  CAI 
operating  system. 

The  foregoing  would  suggest  that  there  is  a  strong  need  to  train 
pre-service  and  in-service  teachers  on  how  best  to  use  CAI  and  how 
to  work  with  instructional  developers  and  other  content  specialists 
in  preparing  new  courses.  Further,  it  is  important  that  teachers 
and  administrators  be  made  aware  of  the  capabilities  of  this  technology 
especially  where  it  has  been  demonstrated  that  this  technology  can 
improve  the  quality  of  education. 

Sate! 1 i te  I  mages 

The  use  of  Landsat  infra-red  composite  false  color  images  is  a 
new  resource  in  social  studies.  Robbins  (1966)  provided  a  clear 
picture  of  the  impact  satellites  would  have  on  education.  "Teachers 
will  have  to  change  their  traditional  method  of  teaching  geography 
and  social  studies  in  order  to  keep  pace  with  modern  technology  and 
to  fully  understand  the  world  in  which  they  live". 

Recognition  by  the  National  Council  for  Social  Studies  of  Landsat 
as  an  important  resource  in  social  studies  came  a  decade  later  with 
the  appearance  of  an  article  in  Social  Education  by  William  P.  Nixon 
and  Richard  E.  McCormack  entitled  "Landsat:  A  Tool  for  Your  Classroom" 

(1977). 

Ki  rman  (1977)  studied  the  use  of  infra-red  composite  false  color 
images  with  teachers  of  grades  three,  four  and  five.  He  concluded 
that  teachers  for  those  levels  were  able  to  understand  and  teach  about 
Landsat  maps  to  their  children.  However,  the  level  of  instruction 
appeared  related  to  the  background  knowledge  of  the  teacher  (Kirman, 
1977,  p.  '-3). 
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It  would  appear  that  the  use  of  Landsat  images  as  a  resource  in 
the  field  of  social  studies  is  increasing  as  evidenced  by  the  growing 
number  of  educational  materials.  The  following  materials  are  avail¬ 
able  for  teacher  use  in  the  area  of  Landsat  image  interpretation: 

1.  Brosius,  Craig,  A.,  Gervin,  Janette  C.,  £•  Ragusa,  James  M. 

Remote  Sensing  and  the  Earth.  Titusville,  Florida: 

School  Board  of  Brevard  County,  1977,  p.  ^72. 

* 

This  document  was  a  cooperative  effort  between  the 
Educational  Programs  Division  of  National  Aeronautic  and 
Space  Administration  (NASA's)  Kennedy  Space  Center  and  the 
School  Board  of  Brevard  County,  Florida.  The  document  was 
developed  to  enhance  student  understanding  of  how  remotely 
acquired  data  are  obtained,  analyzed  and  used.  Activities 
for  the  senior  high  school  student  included  map  reading 
and  analysis,  characteristics  of  the  visible  spectrum  and 
other  areas  relevant  to  remote  sensing. 

2.  Kirman,  Joseph  M.  Primer  for  Sate  1 1 ? te  Maps .  Edmonton: 

Puckrin  Publishing  Housej  197&,  pp .  &0 . 

This  is  essentially  a  resource  kit  for  Elementary  school 

teachers  to  introduce  Landsat  into  their  classrooms.  The 

kit  includes  composite  false  color  images  of  selected  areas 
* 

of  Canada  and  the  world,  slides  and  teachers'  guide. 

Activities  are  aimed  at  introducing  students  to  how  the  data 
is  received,  interpreted  and  used  to  help  manage  the  environ¬ 
ment  . 

3.  Kopp ,  O.W.  et  al .  Elementary  School  Aerospace  Activities: 

A  Resource  for  Teachers.  V.'ash  i  ngton  :  National  Aeronautics 
and  Space  Administration,  1977,  pp .  127. 

This  document  was  the  result  of  a  cooperative  effort  between 
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the  Educational  Programs  Division  of  NASA  and  the  Department 
of  Elementary  Education  at  the  University  of  Neb raska-L i ncol n 
Through  a  resource  book  for  elementary  school  teachers  on 
aerospace  activities,  the  student  is  exposed  to  a  variety  of 
activities  concerning  the  use  of  unmanned  satellites,  Skylab, 
the  management  of  resources  and  the  significance  to  earth 
of  space  exploration. 

.  Petri  llo,  Anthony  J.  What's  the  Use  of  Land?  V/ashington: 

National  Aeronautics  and  Space  Administration,  1976,  p.  57 

This  is  a  secondary  school  social  studies  project,  in 
which  activities  are  geared  to  show  how  NASA's  space  observa¬ 
tions  can  integrate  with  other  data  sources  in  environmental 
educat ion . 

5.  Tindal,  Margaret  A.  Constructing  a  Landsat  Photomosiac 

Using  Lattitude  and  Longitude.  Greenbelt,  Maryland: 

Goddard  Space  Flight  Center,  1977,  p.  10. 

This  publication  aims  to  assist  students  to  construct  a 
photo-mos i ac  using  latitude  and  longitude  and  sets  of  Landsat 
pi ctures . 

6  .  T i nda 1 ,  Ma  rga  ret  A .  Educator's  Guide  for  Mission  to  Earth: 

Landsat  Views  the  World.  Greenbelt,  Maryland:  NASA 

Goddard  Space  Flight  Center,  1973,  pp.  59. 

This  educator's  guide  is  designed  to  accompany  NASA 
pub  1 i ca t i on  Mission  to  Earth:  Landsat  Views  the  World. 

The  teacher's  guide  is  an  effort  to  offer  upper  elementary 
and  junior  high  school  teachers  some  suggestions  for  using 
Landsat  imagery  in  their  classrooms.  The  materials  included 
in  the  guide  are  organized  around  four  broad  content  themes, 
namely  1)  Earth  Source-Geology;  2)  Environmental  Studies; 


• 

3)  Geography;  and  h)  Social  and  Urban  Studies. 

7.  Weinkauf,  Ronald.  Georgraphy  on  Landsat  Images:  Student 

Resources .  Brookings,  South  Dakota:  Ronald  Weinkauf, 

1976,  pp.  22. 

This  is  essentially  a  resource  kit;  activities  aim  at 
helping  college  level  students  understand  how  information 
about  the  earth  is  gathered  from  space,  interpreted,  and 
used  to  help  manage  our  environment. 

8.  Vogt,  Gregory  L.  Remote  Sensing  of  the  Earth  with  the  Landsat 

Mul t i spect ? a  1  Scanner.  Wash i ngton :  NASA  Lewis  Research 
Center,  1977,  pp.  28T 

This  is  an  activity  guide  to  demonstrate  how  black  and 
white  and  color  satellite  images  are  produced,  transmitted  to 
earth,  and  interpreted. 

A  mi ni- course  series  on  the  fundamentals  of  remote  sensing  is 
marketed  by  the  Countinuing  Education  Administration  of  Purdue 
University  in  V/est  Lafayette,  Indiana.  The  series  includes  seven 
mini-courses,  a  study  guide,  audiotape  and  a  set  of  slides.  The 
Laboratory  for  Applications  of  Remote  Sensing  at  Purdue,  also  has  a 
program  to  provide  digital  analysis  capabilities  for  remote  sensing 
research . 

The  Educational  Programs  Division  of  the  National  Aeronautic  and 
Space  Administration  in  Washington  has  published  a  film  catalogue 
of  background  audio  visual  materials.  A  number  of  technical  publica¬ 
tions  by  specialists  in  remote  sensing  have  appeared  on  the  market. 
These  range  from  Dorothy  Harper's  Eye  in  the  Sky:  Introduction  to 
Remote  Sensing  (1977)  to  the  Manual  of  Remote  Sensing  (Ed.)  Robert 
G.  Reeves,  published  by  the  American  Society  of  Photogrammetry .  Vol  . 
Theory,  Ir s t ruments  and  Techniques.  Vol.  2  Interpretation  and 
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A££l  i cat i ons .  Falls  Church,  Virginia,  1975.  However,  these  documents 
are  aimed  at  specialists  in  remote  sensing  and  have  limited  appeal  to 
educators . 

While  courses  in  remote  sensing  are  being  offered  in  thirteen 

Canadian  Universities,  all  of  them  are  offered  by  departments  outside 

faculties  of  education  and  do  not  employ  CAI  as  the  mode  of 

3 

i nst  ruct i on . 

Here  at  the  University  of  Alberta,  pre-service  and  in-service 
teachers  are  introduced  to  Landsat  image  interpretation  in  Social 
Studies  Ed.  C.l.  212  and  413  classes.  It  appears  then,  that  the 
University  of  Alberta  is  the  only  Canadian  Institution  offering 
instruction  in  Landsat  image  interpretation  to  students  specializing 
at  the  elementary  school  level. 

In  1979,  Project  Omega  was  formed  under  the  direction  of  Dr. 

Joseph  M.  Kirrnan,  Professor  of  Social  Studies,  Department  of  Elementary 
Education  at  the  University  of  Alberta.  Project  Omega  is  an  umbrella 
name  for  an  on-going  series  of  studies  on  remote  sensing  and  applica¬ 
tions  in  education.  The  scope  of  the  project  includes  everything  from 
training  of  classroom  teachers  and  faculty  of  education  undergraduates 
to  the  abilities  of  students  to  work  with  remote  sensing  technology. 

Th  ere  are  currently  three  faculty  members  and  one  graduate  student 
engaged  in  planning  and  research  in  Project  Omega.  Studies  in  progress 
include:  children's  perceptions  of  Landsat  imagery;  in-service  Landsat 

training  of  science  and  social  studies  teachers  by  one-way  television 
with  telephone  conferencing;  capacities  of  students  to  work  with  black 
and  white  Landsat  imagery;  and  a  computer-assisted  Landsat  satellite 
interpretation  instruction  program. 
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Both  the  Alberta  Remote  Sensing  Center  in  Edmonton,  and  the 
Canada  Centre  for  Remote  Sensing  In  Ottawa  offer  seminar  type  courses 
i  n  remote  sensing.  However,  their  courses  are  geared  to  specialists 
outside  the  field  of  education  and  there  are  few  teacher  participants. 

In  summary,  the  review  of  the  literature  indicates  that  while 
computer-assisted  instruction  has  been  applied  to  a  wide  variety  of 
educational  disciplines,  it  is  virtually  absent  in  the  field  of  social 
studies.  Research  on  the  effectiveness  of  C A i  suggests  that  it  is 
generally  considered  more  effective  than  traditional  modes  of  instruc¬ 
tion  but  that  there  are  a  number  of  problems  associated  with  CAI 
which  students  should  be  made  aware  of.  Landsat  infra-red  composite 
false  color  images  are  a  relatively  new  resource  in  social  studies 
and  where  used,  the  traditional  mode  of  instruction  is  employed. 

While  there  are  courses  offered  in  Remote  Sensing  at  several  universi¬ 
ties,  they  are  all,  with  the  exception  of  the  University  of  Alberta, 
not  geared  to  the  preparation  of  pre-service  teachers.  It  would 
appear  that  this  study  -  a  computer-assisted  instruction  program  in 
Landsat  imagery  interpretation  for  pre-service  teacher  training  is 


the  f i rst  of  its  kind. 


CHAPTER  I  I  I 


Procedures  and  Research  Design 

I .  The  Sample 

A  sample  of  twenty-two  students  was  obtained  from  a  class  of  pre¬ 
service  teachers  enrolled  in  a  senior  course  in  social  studies 
curriculum  and  instruction  in  the  1979  fall  session  of  the  Faculty  of 
Education  at  the  University  of  Alberta.  All  students  participating  in 
the  study  were  enrolled  as  full-time  undergraduates  in  the  Bachelor 
of  Education  program. 

II.  Research  Questions 

For  the  purpose  of  this  exploratory  study,  the  following  research 
questions  were  asked: 

a)  Is  it  possible  to  develop  a  computer- 
assisted  instruction  program  to  teach 
Landsat  satellite  map  interpretation? 

b)  Can  pre-service  teachers  understand 
and  derive  information  from  Landsat 
satellite  maps  with  the  aid  of  a 
computer-assisted  instruction  program? 

III.  Design  and  Development  of  the  CAI  Program 
A.  The  Program  Language 

The  writer  undertook  an  independent  course  of  study  in  computer- 
assisted  instruction  with  the  Division  of  Educational  Research  services 
in  the  Faculty  of  Education.  The  CAI  course  entitled  "Coursewri ter 
II"  is  designed  to  teach  the  coursewriter  authoring  language  in 
approximately  twenty-five  hours  of  CAI  terminal  time  including  ten 
labs  . 
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Upon  completing  the  Coursewrlter  II  course  requirements,  the 
writer  commenced  authoring  the  CAI  Landsat  satellite  map  interpretation 
program.  The  process  consisted  of  the  following  eight  stages: 

1)  Setting  the  objectives 

2)  Organizing  the  material 

3)  Preparing  the  material  for  the  computer 

l\)  Debugging  the  program 

5)  Trial  sessions 

6)  Sessions  with  experimental  group 

7)  Performance  recordings 

8)  Documenting  the  program 

B.  Course  Content 

The  material  for  the  CAI  course  was  gleaned  from  a  number  of 
different  sources.  The  Alberta  Remote  Sensing  Center  in  Edmonton  and 
the  Canada  Center  for  Remote  Sensing  were  particularly  helpful  in 
supplying  pertinent  literature. 

The  course  was  divided  into  ten  segments.  Each  segment  w as 
broken  down  into  topic  areas.  Following  is  a  description  of  the 
topics  which  comprised  the  course: 

A.  Segment  1  -  Introduction  to  remote  sensing 

B.  Segment  2  -  Landsat  satellites 

C.  Segment  3  ~  Characteristics  of  wave  bands 

D.  Segment  b  -  Interpretation  techniques 

E.  Segment  5  -  Landsat  imagery  interpretation 

F.  Segment  6  -  V/innipeg  August  image  summary 

G.  Segment  7  ~  Winnipeg  December  image  summary 

H.  Segment  8  -  Image  analysis  equipment 

I.  Segment  S  -  Remote  sensing  agencies 

J.  Segment  10  -  Final  review  options 
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C.  The  Human  Factor 

In  the  design  of  the  programs,  some  consideration  was  given  to 

the  'h  uman  factor'  element.  In  most  cases,  the  design  of  man-machine 

systems  has  been  the  sole  responsibility  of  hardware-oriented 

engineers  who  often  use  only  economic  or  physical  science  criteria, 

rather  than  those  of  a  psychologist  (Baker,  1971).  Failure  to 

realize  the  importance  of  this  element  may  lead  to  difficulties  in 

the  implementation  of  the  computer  programs: 

If  the  human  factor  is  not  properly 
valued,  then  morale  problems  after  the 
system  is  operational  may  demand  remedia¬ 
tion.  For  example,  if  the  task  analysis 
of  personnel  in  the  training  system  result 
in  overly  specific  and  monotonous  tasks, 
absenteeism,  turnover,  and  other  problems 
may  result  (Meany,  1972,  p .  120). 

Therefore,  the  design  of  this  program  was  influenced  by  the  need 
to  personalize  or  humanize  the  nature  of  the  course.  For  example, 
the  student's  first  name  was  used  in  some  screen  displays  of  course 

material.  In  addition,  the  use  of  cartoons  and  humor  were  incorpor- 

\ 

ated  into  the  feedback  messages  of  the  program  to  help  relieve  any 
student  monotony  or  boredom  that  might  arise. 

D.  Debugging  the  Program 

Five  students  volunteered  to  be  tested  on  the  CAI  program  in 
order  to: 

1)  Debug  the  program,  and 

2)  Check  the  instructional  strategy 

The  debugging  process  was  continued  with  a  second  trial  group 
consisting  of  three  graduate  students  and  two  professors:  one  from 
the  Division  of  Educational  Research  Services  responsible  for  the 
IBM/1900  CAI  system;  the  other,  a  Professor  of  Elementary  Education 
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specializing  in  social  studies.  A  final  trial  run  was  made  using 
twenty-two  volunteers  from  a  senior  social  studies  course  (Ed.  C.l. 
A13)  offered  in  the  summer  session  In  the  Faculty  of  Education  at  the 
University  of  Alberta. 

Once  this  latter  group  of  students  had  completed  the  program, 
the  author  made  final  revisions  to  the  program  based  on  their 
respective  comments  and  criticisms  and  removed  any  remaining  technical 
errors  prior  to  using  it  with  the  experimental  group.  While  stage 
four  is  normally  reserved  for  the  debugging  of  the  program,  additional 
debugging  took  place  in  stages  five  through  seven. 

IV.  Curriculum  Kit 

Thirteen  curriculum  kits  were  prepared  for  use  at  the  terminal 
with  the  CAI  program.  The  following  materials  were  included  in  the 
curriculum  kit: 

1)  Winnipeg  composite  false  color  image 
August  26th,  1976,  path  33,  row  25 

2)  Winnipeg  composite  false  color  image 
December  6th,  1975,  path  33,  row  25 

3)  Standard  road  map  of  Winnipeg 

A)  Transparent  numbered  grid  for  use  v/ith 
the  above-mentioned  images 

5)  Magnifying  glass 

The  images  and  road  map  within  the  curriculum  kit  were  laminated 
so  that  the  materials  could  be  used  by  subsequent  students. 

V.  Administration  of  the  Course 

Each  student  with  the  experimental  group  signing  on  to  the  course 
was  given  a  short  introduction  to  the  use  of  the  computer  terminal. 
Here  the  students  received  instruction  in  entering  responses  to 
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questions  presented  during  the  course,  using  both  the  light  pen  and 
the  keyboard.  During  the  terminal  introduction,  the  program  asked 
for  the  student's  name  which  was  stored  and  used  later  in  the  program. 

The  student  was  then  given  a  brief  introduction  to  the  course 
itself.  This  section  provided  an  overview  of  the  course  including 
the  various  topics  in  each  of  the  ten  segments. 

The  students  were  then  instructed  on  how  to  branch  to  another 
segment  in  the  course,  should  they  wish  to  review.  After  each  topic 
area  had  been  covered,  the  student  was  given  the  opportunity  to 
continue  on  to  the  next  segment,  or  review  the  segment  presented. 

The  number  of  times  a  student  made  use  of  this  learner  control  feature 
was  recorded  by  the  program.  In  addition  to  allowing  the  student 
to  reinforce  his  comprehension  of  materials  by  reviewing,  this  feature 
also  permitted  the  author  to  identify  any  weakness  in  instructional 
strategy  and  to  revise  the  program  accordingly. 

Throughout  the  course,  each  student  was  asked  a  number  of 
questions  related  to  the  course  material.  The  student  answered 
questions  by  typing  a  response  on  the  keyboard,  or  by  pointing  at  the 
answers  with  a  light  pen.  The  student  had  to  enter  a  correct  response 
to  each  question  before  being  allowed  to  move  ahead  in  the  course.  A 
student  unsuccessful  in  obtaining  the  correct  answer  after  two  attempts, 
was  given  the  correct  answer  and  asked  to  type  it  in.  The  program 
kept  a  record  of  the  number  of  questions  to  which  the  student  had 
entered  a  correct  response  on  the  first  and  second  attempt.  if  a 
student  took  too  long  in  answering  a  question  (timeout)  or  typed  in 
an  unrecognized  response  (U N )  ,  the  program  recorded  his  performance. 

This  information  was  later  used  to  improve  the  instructional  strategy 
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and  feedback  messages  In  the  program. 

VI  .  Instruments 

Four  instruments  were  used  in  this  feasibility  study:  a  survey 
questionnaire  prepared  in  cooperation  with  the  Alberta  Remote  Sensing 
Center;  an  achievement  test;  a  "L i kert- type"  attitudinal  questionnaire 
and  a  written  comment  sheet  prepared  by,  the  writer.  All  four 
instruments  were  administered  by  the  writer. 

The  survey  questionnaire  and  achievement  test  are  subject  to  the 
foil  owing  1  imi tat  ions: 

1.  No  previous  comparable  studies  have  been 
found  utilizing  Landsat  satellite  maps 
with  pre-service  teachers. 

2.  The  purpose  of  this  study  is  to  determine 
if  the  participating  students  are  capable 
of  understanding  and  deriving  information 
from  infra-red  false  color  Landsat  maps 
with  the  aid  of  a  CAI  program. 

A.  The  Survey  Questionnaire 

A  survey  questionnaire  consisting  of  thirteen  questions  was 
administered  to  the  sample  group  in  class  one  week  before  participating 
in  the  CAI  program.  An  overhead  transparency  of  an  infra-red  composite 
false  color  image  of  Edmonton  and  surrounding  area,  July  l^ith,  197^, 
path  bS ,  row  23  was  used  with  the  survey  questionnaire.  A  sample  of 
the  survey  questionnaire  with  corresponding  answer  key  is  included  in 
Appendix  A. 

B.  The  Achievement  Test 

An  achievement  test  consisting  of  twenty-five  questions  based  on 
the  content  of  the  CAI  program  was  prepared  and  administered  by  the 
writer  in  class  five  days  after  all  students  in  the  sample  group  had 
completed  the  CAI  program.  Two  overheat  transparencies  of  the 
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following  infra-red  composite  false  color  images  were  used  with  the 
achievement  test: 

Calgary  March  3rd,  1977  Path  45  Row  24 
Calgary  August  5th,  1975  Path  45  Row  24 
A  sample  of  the  achievement  test  and  corresponding  answer  key  is 
included  in  Appendix  B. 

C.  Landsat  CA!  Program  Attitude  Questionnaire 

The  attitude  questionnaire  used  in  this  study  consisted  of  fourteen 
items  designed  to  measure  student  attitudes  toward  the  Landsat  image 
interpretation  program  with  CAI  as  a  mode  of  instruction.  Students 
were  required  to  respond  to  each  item  in  terms  of  seven  categories 
of  agreement  or  disagreement.  This  type  of  questionnaire  is  often 
referred  to  as  a  "Likert- type  scale"  (Selltiz  et  a  1 . ,  19^5,  p.  3&6)  . 
Numerical  values  assigned  to  items  ranged  from  one  point  for  strongly 
disagree  to  seven  points  for  strongly  agree. 

1)  Limitations  of  Attitude  Scales 

The  writer  examined  attitude  scales  developed  by  Likert,  Thurstone 
and  Gutman  and  selected  the  Likert-type  scale  as  being  the  most 
appropriate  for  this  study.  However,  Borg  and  Gall  (1979:  110)  caution 
that  the  majority  of  attitude  scales  are  direct  self-report  measures 
and  are  subject  to  the  following  limitations: 

a)  We  can  never  be  sure  of  the  degree  to  which 
the  subject's  response  reflect  his  true 
att i tudes . 

b)  An  individual  may  not  really  know  how  he 
feels  about  an  issue  or  situation. 

c)  He  may  never  have  given  the  idea  serious 
consideration,  and 

d)  An  individual  may  conceal  his  real  attitude, 
and  express  socially  acrcLtable  opinions. 
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In  consideration  of  the  above  limitations,  any  results  arising 
out  of  the  use  of  the  Likert-type  attitude  scale  should  be  interpreted 
with  caution.  A  sample  of  the  Landsat  CAI  program  attitude 
questionnaire  Is  included  in  Appendix  C. 

D.  The  Written  Comment  Sheet 

In  order  to  obtain  another  measure  of  student  opinions  about 
Landsat  satellite  image  i nterpretat i om and  CAI  as  a  mode  of  instruction, 
a  written  comment  sheet  allowing  for  response  to  four  open-ended 
questions  was  administered  at  the  same  time  as  the  Likert-type  attitude 
questionnaire.  A  sample  of  the  written  comment  sheet  is  included  in 
Appendix  D. 


CHAPTER  IV 


Results  and  Discussion 
Results  of  the  Investigation 

1.  The  Survey  Questionnaire 

Members  of  the  experimental  group  were  asked  to  respond  to  a 
thirteen  item  questionnaire  administered  one  week  before  participating 
in  the  Landsat  CAI  program.  The  mean  score  for  the  survey  question¬ 
naire  was  1.636,  the  standard  deviation,  1.524. 

Responses  to  the  three  questions  on  the  survey  questionnaire 
pertaining  to  the  student's  prior  knowledge  of  Landsat  images  before 
taking  the  Landsat  CAI  program  indicated  that  only  five  students  had 
ever  worked  with  Landsat  images  before,  and  only  two  students  in  the 
sample  had  taken  courses  dealing  with  Landsat  image  interpretation. 

All  members  of  the  sample  group  felt  they  had  little  if  any  knowledge 
of  Landsat  image  interpretation. 

2.  The  Landsat  CAI  Program 

The  Omega  program  recorded  the  following  measures  on  each  student. 

i)  percentage  of  students  covering  all  sections 
of  the  program, 

ii)  percentage  of  questions  answered  correctly 
on  first  attempt, 

iii)  number  of  time  branching  feature  used,  and 
Iv)  amount  of  time  to  complete  the  program. 

I)  Percentage  of  Students  Covering  All  Sections  of  the  Program 
All  members  of  the  experimental  group  covered  the  complete  program 
in  one  or  two  sessions  at  the  computer  terminal  within  a  five  day  period. 
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ii)  Percentage  of  Questions  Answered  Correctly  on  First  Attempt 
Approximately  66%  of  the  26  questions  concerning  the  course 
material  were  answered  correctly  on  the  first  attempt  by  all  students 
taking  the  program. 

iii)  Number  of  Time  Branching  Feature  Used 

The  results  indicated  that  this  group  of  students  made  little 
use  of  the  branching  feature  to  review;  only  two  percent  of  all 
possible  branching  options  were  executed  by  the  experimental  group, 

iv)  Amount  of  Time  to  Complete  the  Program 
The  mean  time  for  all  students  to  complete  the  program  was  121 
minutes;  the  standard  deviation  was  0.023.  All  results  pertaining 
to  section  two  of  this  chapter  are  summarized  in  Table  1. 

3.  The  Achievement  Test 

An  achievement  test  consisting  of  twenty-five  questions  based  on 
the  content  of  the  Landsat  CAI  program  was  administered  to  the 
experimental  group  one  week  after  all  students  had  completed  the  CAI 
program.  The  mean  score  on  the  achievement  test  was  17,  the  standard 
deviation  was  3*811.  Percentages  of  students  correctly  answering 
each  question  and  the  results  of  the  achievement  test  are  shown  in 
Table  II. 

k.  Landsat  CAI  Attitude  Questionnaire 

The  attitude  questionnaire  used  in  this  study  consisted  of 
fourteen  items  designed  to  measure  student  attitudes  toward  the  Land¬ 
sat  CAI  program.  Students  were  required  to  respond  to  each  item  in 
terms  of  seven  categories  of  agreement  or  disagreement.  Numerical 
values  assigned  to  individual  items  ranged  from  one  point  for  checking 
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TABLE  I 

STUDENT  PERFORMANCE  MEASURES  RECORDED 
BY  THE  CAI  LANDSAT  PROGRAM  OMEGA 


Mean  and/or  % 

i)  Percentage  of  Students 

Covering  all  Sections  of  Program 

X  =  100% 

ii)  Percentage  of  Questions  Answered 

Correctly  on  First  Attempt 

26  questions 

X  =  66% 

iii)  Number  of  Times  Branching 

Feature  Used 

-  Segment  1 

-  Quiz  1 

-  Segment  3 

-  Quiz  b 

-  Quiz  5 

-  Quiz  6 

-  Segment  9 

-  Segments  b  -  9  i ncl . 

-  Complete  Review 

(9)* 

(1) 

(2) 

(2) 

(2) 

(5) 

(b) 

(6) 

(6) 

The  total  number  of  students 
using  the  branching  option  was 

17. 

i v)  Mean  Time  to  Complete  the 

Program 

X  «  121  minutes 

S.D.  -  0.23 

*  denotes  number  of  students  exercising  branching  option 
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ACHIEVEMENT 

TABLE  1 ! 

TEST  QUESTION  ANALYSIS 

Quest i on 

% 

Correct 

°/ 

'0 

Pa rt i al 1 y  Co rrect 

% 

1 nco  rrect 

1 

68 . 

15 

os)* 

— 

31  .82 

(7) 

2a 

81 

82 

(18) 

A 

18.18 

(A) 

b 

81 

82 

(18) 

18.18 

(A) 

3 

63 

6A 

(1A) 

— 

36 . 36 

(8) 

A 

81 

82 

(18) 

— 

18.18 

(A) 

5 

95 

A5 

(21) 

— 

<1.55 

(1) 

6 

77. 

27 

(17) 

22.73 

(5) 

7 

50. 

(ID 

--- 

50. 

(11) 

8 

59. 

09 

(13) 

— 

A0. 91 

(9) 

9 

72. 

73 

06) 

— 

27.27 

(6) 

10 

63 

6A 

(1A) 

— 

36.36 

(8) 

11 

77 

.27 

(17) 

— 

22.73 

(5) 

12 

AO 

91 

(9) 

9.09 

(2) 

50. 

(ID 

13 

86 

36 

(19) 

— 

13. 6A 

(3) 

1A 

72 

73 

(16) 

— 

27.27 

(6) 

15 

59 

09 

(13) 

— 

A0. 91 

(9) 

16 

63 

6A 

(1A) 

— 

36.36 

(3) 

17 

68 

18 

(15) 

— 

31  .82 

(7) 

18 

72 

73 

06) 

— 

27.27 

(6) 

19 

AO 

91 

(9) 

36.36 

(8) 

22.73 

(5) 

20 

50 

do 

22.73 

(5) 

27.27 

(6) 

21 

50 

(id 

9.09 

(2) 

A0.91 

(9) 

22 

86 

36 

(19) 

— 

13.6A 

(3) 

23 

72 

73 

(16) 

9.09 

(2) 

18.18 

(A) 

2A 

36 

36 

(8) 

'i.55 

(1) 

59.09 

to) 

25 

36 

.36 

(8) 

— 

63 .6A 

(1A) 

*  Brackets  denote  number  of  students 


N  =  22 

17 


Range  *  1 1 -23 
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strongly  disagree  to  seven  points  for  strongly  agree. 

The  results  of  the  student  attitude  questionnaire  clearly  indicated 
that  the  students  viewed  the  program  favourably.  On  the  average, 
over  80%  of  the  students  rated  each  of  the  evaluation  items  as  a 
four  or  better  on  the  Likert  scale  ranging  from  one  -  strongly  disagree 
to  seven  -  strongly  agree  with  the  statements  presented. 

The  majority  of  students  felt  the  course  was  useful  in  helping 
them  to  learn  the  material;  that  taking  the  course  was  a  good  invest¬ 
ment  of  their  time,  and  would  recommend  the  Landsat  CAI  course  to 
other  students.  Few  students  had  been  taught  any  portions  of  the 
material  previously.  While  the  majority  of  students  felt  the  course 
was  reasonably  easy  to  understand  and  had  a  good  basic  knowledge 
concerning  Landsat  satellite  images,  the  same  students  expressed  the 
need  for  more  instruction  to  improve  their  ability  to  interpret 
satellite  images.  The  items  which  received  the  highest  rating 
concerned  the  students  attitudes  toward  CAI:  the  majority  liked 
taking  the  Landsat  course  via  computer-assisted  instruction;  found 
the  course  interesting,  and  expressed  a  desire  to  take  other  courses 
via  CAI.  The  results  clearly  indicated  that  the  majority  of 
students  preferred  CAI  as  a  mode  of  instruction  over  the  traditional 
lecture  method  and  would  themselves,  as  future  social  studies  teachers, 
teach  Landsat  image  interpretation  with  the  aid  of  CAI.  The  results 
of  the  student  attitudinal  questionnaire  are  summarized  in  Table  III. 

Scores  on  the  attudinal  questionnaire  were  then  compared  with 
scores  on  the  achievement  test.  There  was  no  statistical  correlation 
between  scores  on  the  Likert  type  attitudinal  questionnaire  and  scores 
on  the  achievement  test  at  the  .01  and  .05  Alpha  levels. 


. 


MEANS  AND  STANDARD  DEVIATIONS  OF  LIKERT  TYPE  ATTITUDINAL  QUESTIONS  AND  CORRELATIONS 
AND  PROBABILITY  LEVELS  BETWEEN  ACHIEVEMENT  TEST  AND  LIKERT  TYPE  ATTITUDINAL  QUESTIONS 
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5.  Student  Written  Comments  Sheet 

All  members  of  the  sample  group  were  provided  with  the  opportunity 
to  express  in  writing  their  comments  as  to  their  experience  with  the 
Landsat  CAI  program.  The  students  were  asked  to  respond  to  the 
foil  owing  four  questions: 

1.  V/hat  is  your  opinion  of  the  Landsat  CAI 
prog  ram? 

2.  V/hat  problems,  if  any,  did  you  experience 
while  taking  the  program? 

3-  How  might  the  CAI  program  be  improved? 

A.  Would  you  as  a  future  teacher  of  social 
studies  teach  Landsat  satellite  image 
interpretation  by  the  traditional  lecture 
method  or  by  computer-assisted  instruction? 

Give  reasons  for  your  answer. 

Question  One  What  is  your  opinion  of  the  CAI  Landsat  program? 

The  findings  indicated  that  20  students  responded  positively  to 
the  CAI  program;  one  student  was  neutral  in  his  response  and  one 
student  was  negative  in  his  attitude  toward  the  CAI  program. 

Question  Two  What  problems,  if  any,  did  you  experience  while 

taking  the  program? 

Fourteen  students  indicated  they  experienced  some  problems  while 
taking  the  program;  three  students  did  not  experience  any  problem  and 
five  students  did  not  respond  to  the  question. 

Question  Three  How  might  the  CAI  program  be  improved? 

Fourteen  students  responded  to  this  question. 

Question  Four  Would  you  as  a  future  teacher  of  social  studies 

teach  Landsat  satellite  image  interpretation  by 
the  traditional  lecture  method  or  by  computer- 
assisted  instruction?  Give  reasons  for  your  answer. 

Fourteen  students  indicated  they  would  teach  Landsat  image  inter¬ 
pretation  by  computer-assisted  instruction.  Four  students  indicated 
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they  would  use  both  CAI  and  the  lecture  method  and  four  students 
indicated  they  would  teach  Landsat  image  interpretation  using  the 
traditional  lecture  mode  of  instruction.  Responses  to  these  four 
questions  are  summarized  in  Table  IV. 

Discussion  of  Results 

1.  The  Survey  Questionnaire 

The  mean  score  of  1 .636  and  standard  deviation  of  1.524  suggests 
that  all  students  in  the  sample  had  little,  if  any,  prior  knowledge 
of  Landsat  image  interpretation.  Further,  the  survey  questionnaire 
scores  of  the  five  students  who  indicated  they  had  either  worked  with 
or  had  taken  courses  dealing  with  Landsat  image  interpretation,  were 
not  significantly  different  from  those  students  who  had  no  prior 
exposure  to  the  subject.  Further,  the  achievement  test  scores  of 
these  five  students  were  not  significantly  different  from  the  scores 
of  those  students  who  had  no  prior  exposure  to  Landsat  satellite 
images.  It  would  appear  from  the  foregoing,  that  what  little  prior 
knowledge  these  students  claimed  to  have,  did  not  effect  their 
performance . 

It  should  be  noted  that  all  students  in  the  experimental  group 
expressed  the  view  that  at  the  time  the  survey  questionnaire  was 
administered,  their  knowledge  of  Landsat  satellite  images  was  very 
meage  r . 

2.  The  Landsat  CAI  Program 

The  average  student  time  to  complete  the  CAI  program  was  121 
minutes,  the  standard  deviation  0.23,  the  range  39  minutes  to  212 


STUDENT  RESPONSES  TO  FOUR  QUESTIONS  ON  COMMENT  SHEET 
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minutes.  Only  one  student  completed  the  program  in  39  minutes  and  one 
student  in  212  minutes.  The  mean  time  of  121  minutes  is  more  represen¬ 
tative  of  the  majority  of  students.  The  range  of  time  demonstrates 
the  capacity  of  CA I  to  allow  for  different  paces  of  learning  by  the 
students  . 

The  collection  of  data  on  each  student's  performance  is  an 
important  characteristic  of  CAI .  Such  information  is  available  for 
use  by  the  instructor,  for  student  feedback,  and  for  research  purposes. 
For  the  purposes  of  this  study,  the  performance  recordings  permitted 
examination  of  differences  between  students  who  took  the  program. 

In  addition,  the  use  of  performance  records  enabled  the  author  to 
detect  technical  programming  errors  and  were  an  invaluable  aid  in 
determining  which  parts  of  the  program  were  poorly  designed,  particu¬ 
larly  in  regard  to  certain  question  items,  and  in  deciding  what 
improvements  could  be  made  to  the  program.  For  example,  the  para¬ 
meters  for  acceptable  answers  to  selected  questions  were,  on  several 
occasions,  expanded  as  a  result  of  student  feedback  during  trial  runs. 

In  response  to  the  question  "What  do  the  small  while  rectangles 
alongside  the  V/innipeg  River  indicate?"  the  range  of  acceptable 
answers  included  forest  clearing,  wood  cutting,  forest  cutting,  and 
timber  cutting.  Three  students  typed  in  lumbering  which  is  an  equally 
acceptable  answer. 

15  students  (68%)  of  the  sample,  answered  the  26  questions  which 
dealt  with  the  course  material  correctly  on  the  first  attempt.  Un¬ 
doubtedly,  this  proportion  would  have  been  higher  but  for  some  technical 
errors  which  resulted  in  lower  scores  for  some  students  than  would 


have  been  the  case. 
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An, analysis  of  the  performance  recordings  revealed  that  some  of 
the  questions  were  poorly  presented  or  that  the  student  did  not  fully 
comprehend  the  automatic  introductory  instructions  on  how  to  use  the 
key  board  and  light  pen  at  the  computer  terminal.  For  example,  some 
of  the  questions  were  designed  to  accept  a  light  pen  response.  On 
several  occasions,  three  response  alternatives  to  a  given  question 
were  placed  on  the  screen  under  which  was  the  instruction  'Point  to 
a,  b  or  c.'  Several  students  pointed  to  either  a,  b  or  c  in  this 
instruction,  rather  than  one  of  the  choices  above  it.  Because  the 
program  was  designed  to  accept  a  light  pen  response  only  where  the 
choices  were  located,  these  student's  responses  were  recorded  as 
incorrect  or  unrecognizable  for  their  first  attempt.  Had  some  of 
the  question  items  been  presented  more  clearly,  then  the  proportion 
of  students  responding  correctly  to  those  questions  would  have  been 
higher. 

The  type  of  feedback  message  given  to  students  after  their 
initial  response  would  also  seem  to  influence  the  accuracy  of  sub¬ 
sequent  responses.  It  is  difficult  to  maintain  the  delicate  balance 
between  providing  too  little  or  too  much  information  in  constructing 
feedback  messages.  More  research  on  the  effect  of  feedback  messages 
on  student  response  is  needed. 

In  general,  the  results  indicated  that  a  large  portion  of  the 
questions  concerning  the  course  material  were  answered  correctly  on 
the  first  attempt.  Inability  to  type,  or  use  the  keyboard  and  light 
pen  properly  also  appears  to  have  contributed  to  the  lowering  of 
scores.  The  achievement  test  scores  of  those  students  who  experienced 
problems  operating  the  terminals  were  about  ten  percent  lower  than 


those  students  who  did  not  experience  any  difficulty.  Specific 
student  suggestions  on  how  the  Landsat  CAI  program  might  be  Improved 
will  be  dealt  with  later  in  this  chapter. 

The  results  indicated  that  the  program's  branching  feature  was 
little  used  by  the  students.  Out  of  the  nine  possible  branching 
features  available  in  the  program,  less  than  two  percent  of  the 
sample  exercised  this  feature  of  the  program.  While  less  than  two 
percent  of  all  possible  branching  options  were  executed  by  the  sample, 
the  fact  that  some  students  used  this  feature  more  than  once  suggests 
that  it  should  be  kept  as  part  of  the  program  for  those  students  who 
would  like  to  make  use  of  this  feature.  Because  of  the  heavy 
schedule  of  CAI  courses  currently  offered  by  the  Division  of  Educational 
Research  Services,  the  amount  of  time  available  to  the  student  to 
complete  the  program  may  have  influenced  his  or  her  decision  to 
execute  the  branching  feature.  In  response  to  suggestions  made  by 
a  number  of  students  in  the  experimental  group,  the  branching  function 
within  the  CAI  program  was  re-examined  and  modifications  were  made 
where  deemed  necessary. 

3.  The  Achievement  Test 

Results  of  the  achievement  test  indicate  that  the  objectives  of 
this  feasibility  study  was  achieved.  Pre-service  teachers  can  under¬ 
stand  and  derive  information  from  Landsat  satellitle  maps  with  the 
aid  of  computer- ass i sted  instruction.  The  mean  score  of  17  on  the 
achievement  test  attests  in  some  measure  to  the  effectiveness  of  the 
Landsat  CAI  program. 

Generally  speaking,  the  majority  of  questions  on  the  achievement 
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test  were  answered  well.  However,  students  experienced  minor  problems 
in  three  areas:  characteristics  of  wave  length  bands,  straight 
factual  information  and  interpretation. 

Questions  15,  16  and  17  dealing  with  characteristics  of  wave 
length  bands  caused  the  students  some  problems.  The  characteristics 
of  each  wave  length  for  bands,  A,  5,  6,.  and  7  were  explained  at  length 
in  the  CAI  program  and  the  students  were  examined  on  this  concept 
shortly  after  it  was  presented.  The  response  analysis  for  these 
questions  on  the  posttest  would  suggest  that  while  students  were 
aware  of  the  individual  characteristics  of  each  wave  length  band, 
they  got  them  confused.  The  time  lapse  between  completion  of  the 
CAi  program  and  the  writing  of  the  posttest  may  have  had  some 
influence  on  the  ability  of  students  to  recall  the  associated 
characteristics  with  a  particular  band  number.  Modifications  were 
made  to  the  program  to  highlight  the  individual  band  wave  length 
character i st i cs  after  all  students  completed  the  program  and  wrote 
the  achievement  test. 

Questions  19,  20,  21  and  2h  also  caused  the  students  some  minor 
problems.  These  questions  asked  the  student  to  recall  straight 
factual  information  dealing  with  various  services  offered  by  remote 
sensing  agencies.  Analysis  of  student  responses  suggest  that  many 
of  the  students  knew  the  services  provided  by  the  agencies,  but 
confused  them  with  one  another.  Modifications  were  made  to  the 
program  to  highlight  for  review  purposes,  the  services  offered  by  the 
remote  sensing  agencies. 

One  of  the  suggestions  put  forth  by  the  students  was  to  include 
a  glossary  of  terms  in  the  Landsat  CAI  program.  This  suggestion  I 
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believe,  is  a  good  one  and  should  serve  to  help  individual  students 
to  better  comprehend  concepts  covered  later  in  the  program.  The 
program  was  modified  to  include  a  glossary  of  terms. 

Some  students  experienced  minor  difficulty  with  questions  1,  3, 

7  and  12  dealing  with  the  interpretation  of  satellite  images.  Analysis 
of  the  responses  to  the  above-mentioned  questions  suggest  that  while 
the  majority  of  students  were  aware  that  water  is  generally  shown  as 
black  on  a  composite  false  color  image,  it  can  also  appear  in  various 
shades  of  blue  depending  on  the  amount  of  sedimentation  in  the  water. 
The  section  of  the  program  dealing  with  sedimentation  was  re-examined 
and  changes  were  made  accordingly. 

Few  students  (8)  remembered  the  scale  of  Landsat  satellite 
images  in  response  to  question  25.  Further,  several  students 
experienced  perceptual  problems  in  interpreting  satellite  images. 

Not  all  students  comprehended  the  fact  that  Landsat  satellite  photo¬ 
graphs  of  the  earth's  surface  are  taken  from  a  distance  of  approxi¬ 
mately  929  km  above  the  earth,  and  thus  experienced  some  perceptual 
problems  in  attempting  to  interpret  the  images. 

A.  The  Landsat  CA I  Attitude  Questionnaire 

Earlier  in  this  thesis  I  alluded  to  some  of  the  limitations  that 
are  associated  with  the  use  of  attitude  questionnaires,  suggesting 
that  any  results  that  are  reported,  should  be  interpreted  with  caution 
and  supported,  where  possible,  by  other  measures.  The  writer  used  a 
written  comment  sheet  which  allowed  for  responses  to  four  open-ended 
questions  as  an  additional  measure  to  cross-check  information  obtained 
from  the  "Li kert-type"  attitude  questionnaire.  Following  are  some 
generalizations  that  can  be  drawn  from  the  results  obtained  from  the 
attitude  questionnaire. 
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The  results  of  the  study  clearly  indicate  that  the  majority  of 
students  in  the  experimental  group  with  their  limited  background  and 
prior  knowledge  of  Landsat  satellite  imagery,  viewed  the  'Omega'  CAI 
program  favourably,  found  it  to  be  effective,  and  a  useful  and  worth¬ 
while  experience.  These  same  students  found  the  course  sifficiently 
interesting  and  stimulating  to  want  to  obtain  further  instruction  in 
satellite  imagery  interpretation.  This  fact  would  tend  to  support 
current  research  findings  which  suggest  that  teachers  who  are  exposed 
to  CAI  in  conjunction  with  classroom  instruction,  are  usually  desirable 
of  more  indepth  instruction  in  the  same  subject  matter  (Hunka,  1976, 
p.  18) . 

Certainly  the  students  in  the  experimental  group  recognized  the 
difficulty,  and  at  the  time  of  this  writing,  the  impossibility,  of 
having  a  CAI  system  installed  in  every  school.  However,  given  the 
opportunity,  as  future,  teachers  of  social  studies,  they  would  make 
definite  use  of  this  technology.  The  important  thing  here  is  that 
exposure  to  both  computer-assisted  instruction  and  satellite  imagery 
interpretation  has  enlarged  the  student's  repetoire  of  resources. 

Previously  in  this  chapter,  I  stated  that  the  scores  on  the 
Likert  attitude  questionnaire  were  correlated  with  scores  on  the 
achievement  test  at  the  .01  and  .05  Alpha  levels.  The  results  suggest 
that  we  cannot  predict  with  any  degree  of  accuracy  that  a  student  who 
responded  positively  toward  CAI  on  any  of  the  1*J  variables,  will  also 
perform  well  on  an  achievement  test.  Stated  another  way,  there  is  no 
statistical  significant  correlation  between  scores  on  the  attitude 
questionnaire  and  scores  on  the  achievement  test. 
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5.  Student  Written  Comment  Sheet 

Being  aware  of  the  possibility  of  various  shades  of  nuances  which 
might  be  attached  to  various  expressions  used  in  the  student's 
responses,  the  author  cross-checked  their  choice  of  words  with  their 
attitudes  expressed  on  the  Likert  questionnaire  to  make  sure  that  what 
the  students  expressed  in  writing  was  congruent  with  their  attitudes 
previously  expressed.  it  may  be  stated  that  the  written  responses  of 
the  students  show  a  high  degree  of  congruency  with  their  previously 
expressed  attitudes  on  the  Likert  attitudinal  questionnaire. 

Responses  to  question  1  confirm  current  research  findings  that 
students  who  are  exposed  to  CA I  for  the  first  time  are  highly  favourable 
toward  this  mode  of  instruction.  Further,  the  novelty  of  the  Landsat 
CAI  program  would  appear  to  have  the  staying  power  that  is  common  to 
most  CAI  programs  which  generally  lasts  throughout  the  course  (Hunka, 
1976,  p.  17). 

Student  responses  to  question  2  were  comparable  to  the  responses  of 
the  several  hundred  students  who  have  participated  in  the  introductory 
statistics  course  "stats- 1 11  via  CAI.  These  responses  ranged  from: 

"I  wanted  to  ask  questions,  i  was  nervous,  had  no  background,  to  1 
cannot  type  and  had  sore  eyes."  it  should  be  noted  that  many  of  the 
problems  experienced  by  the  students  are  related  to  factors  of  emotion 
and  discomfort  rather  than  being  a  reflection  on  the  Landsat  CAI  program. 

It  seems  clear  from  the  general  comments,  that  the  students  were 
fairly  apprehensive  about  being  exposed  to  two  forms  of  modern 
technology  at  the  same  time.  While  the  majority  of  students  enjoyed 
the  program,  there  was  an  initial  period  of  uncertainty  or  uneasiness 
that  prevailed  during  the  early  stages  of  the  course.  However,  this 
seemed  to  dissipate  as  the  students  becane  more  actively  involved 


with  the  computer.  Dr.  Hunka,  coordinator  of  the  Division  of  Educational 
Research  Services  expressed  the  view  that  the  anxiety  level  of  many 
students  generally  rises  when  beginning  other  CAI  courses  offered  by 
DERS  and  usually  subsides  as  students  progress  through  the  program. 

It  was  mentioned  at  the  outset  of  this  thesis  that  CAI  is  an 
alternative  to,  not  a  replacement  for  the  traditional  lecture  mode  of 
instruction.  The  majority  of  students  taking  the  Landsat  CAI  program 
felt  strongly  ,  the  need  for  an  instructor  or  competent  person  to  be 
available  in  the  terminal  room  to  respond  to  questions.  The  writer 
made  himself  available  in  the  terminal  room  throughout  all  student 
sessions.  Of  the  few  questions  that  were  asked  while  students  were 
in  the  terminal  room,  the  majority  related  to  the  functioning  of  the 
terminal  as  opposed  to  the  content  of  the  CAI  program.  During  the 
student  sessions  at  the  terminal,  several  students  complained  of  sore 
eyes  resulting  from  glare  or  reflection  off  the  cathode  ray  tube  and 
satellite  images.  Investigation  of  these  and  other  problems  relating 
to  perception  would  seem  to  be  called  for. 

Student  responses  to  question  3  were  very  helpful  although  less 
than  half  the  sample  responded.  Their  specific  suggestions  can  be 
cagegorized  into  the  following  areas:  more  questions,  more  inter-action, 
a  glossary  of  terms,  and  different  explanations  when  reviewing 
mater i a  1 . 

An  analysis  of  the  student  performance  recordings  and  instructional 
strategies  in  the  program  would  seem  to  call  for  the  inclusion  of  more 
questions  in  the  program.  More  interaction  is  needed  as  each  topic  is 
covered  to  maintain  student  interest  and  comprehension  of  the  course 
material,  further  research  is  recommended  in  this  area. 


Several  students  suggested  that  the  number  of  branching  options 
be  increased  and  that  less  material  be  covered  before  a  review  option 
is  made  available.  Because  little  use  was  made  of  the  branching  option, 
more  research  is  required  to  determine  if  this  aspect  of  the  program  is 
useful  and  effective. 

These  results  permitted  the  writer  to  re-examine  the  Landsat  CAI 
program  and  to  make  some  modifications  to  the  program  to  better  serve 
and  enhance  the  learning  experience  of  subsequesnt  groups  of  students. 
The  importance  of  incorporating  user  suggestions  into  the  program 
cannot  be  underestimated.  However,  additional  research  is  necessary 
to  evaluate  the  effect  of  these  modifications  with  a  larger  sample. 

It  can,  and  has  been  araued  amongst  interested  CAI  authors  that  the 
design  of  a  CAI  program  is  never  complete  (Hunka  S  Romaniuk,  1979). 

There  is  always  something  one  can  do  to  improve  the  program  as  a 
result  of  student  feedback  and  the  analysis  of  performance  records. 

This  study  is  not  exempt  from  that  statement. 

Student  responses  to  question  h  did  not  bring  any  surprises. 

As  expected,  the  majority  of  students  indicated  a  preferance  for  CAI 
as  a  mode  of  instruction,  while  others  preferred  both  the  CAI  and 
traditional  lecture  method.  Until  CAI  can  be  installed  in  the  schools 
on  a  large  scale  basis  with  ongoing  research  and  evaluation,  it  is 
understandabl e  why  some  students  in  the  sample  preferred  the 
traditional  lecture  mode  of  instruction.  Still  there  were  some 
skeptics  in  the  sample  and  justifiably  so;  CAI  as  a  mode  of  instruction 
is  only  one  of  many  interesting  and  stimulating  forms  of  instruction. 

It  is  worth  noting  however,  that  teacher  inertia  (which  may  have 
various  causes)  is  one  of  the  outstanding  deterrents  to  the  use  of 
the  newer  media  (Rillett,  1973,  p.  83)  . 
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In  summary,  the  results  of  the  achievement  test  showed  that 
students  can  understand  and  derive  information  from  Landsat  satellite 
images  with  the  aid  of  computer-assisted  instruction.  The  results 
of  the  student  attitude  questionnaire  revealed  that  the  student's 
felt  the  course  material  was  interesting  and  well  presented,  that  they 
benefited  from  taking  the  course,  and  that  they  would  not  hesitate 
to  recommend  the  'Omega'  CAI  program  to  others.  In  addition,  the 
majority  of  students  indicated  they  would  teach  Landsat  satellite 
image  interpretation  with  CAI  or  both  the  CAI  and  traditional 
lecture  methods.  Specific  student  suggestions  to  improve  the  CAI 
program  gleaned  from  their  written  comments,  have  been  incorporated  into 
the  Landsat  CAI  program. 


CHAPTER  V 


Conclusions  and  Recommendations 
The  results  of  the  study  showed  that  a  computer-assisted 
instruction  program  can  be  developed  to  teach  Landsat  satellite 
image  interpretation.  Secondly,  the  results  clearly  demonstrated 
that  students  can  understand  and  derive  information  from  Landsat 
satellite  images  with  the  aid  of  CAI. 

The  findings  also  revealed  that  the  majority  of  students  in  the 
sample  expressed  a  highly  favourable  attitude  towards  the  'Omega' 

CAI  program.  Consequently,  another  conclusion  reached  from  this 
study  was  that  the  Landsat  CAI  program  could  be  a  beneficial 
addition  to  a  social  studies  teacher  education  program. 

The  study  also  demonstrated  that  CAI  can  be  used  to  present  the 
Landsat  course  material  in  a  detailed  and  well  organized  manner, 
which  suggests  that  other  programs  could  be  developed  that  have 
particular  significance  for  social  studies.  In  addition,  the  study 
has  shown  that  the  quality  of  a  CA!  program  can  be  continually 
upgraded  through  the  acquisition  of  information  obtained  from  the 
students'  performance  recordings.  In  this  regard,  the  precise 
monitoring  of  each  student's  performance  during  the  course  cannot  be 
equalled  by  the  traditional  lecture  and  examination  approach. 

Recommendations  for  further  research 

From  the  results  of  this  exploratory  study,  it  is  recommended 
that  more  research  on  CAI  in  the  social  studies  be  conducted. 

Following  are  some  suggested  research  problems  for  further  investigation 
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1.  Will  multistudent  performance  at  a  single  terminal  result  in 

higher  achievement  scores  than  a  single  student  at  a  single 
termi na 1 ? 

2.  Can  students  understand  and  derive  information  from  black  and 
white  Landsat  satellite  images  with  the  aid  of  CAI? 

3.  Is  there  one  optimum  CAI  instructional  strategy  for  working  with 
Landsat  satellite  images? 

4.  To  what  extent  do  student  perceptual  problems  effect  their 
learning  of  CAI  course  material? 

5.  Is  learner  control  (the  freedom  to  move  about  in  a  program)  a 
desirable  feature  of  a  CAI  program? 

6.  In  what  other  content  areas  in  the  social  studies  can  CAI  be 
appl i ed? 

In  summary,  the  two  objectives  of  this  study  have  been  achieved. 

A  Land  sat  satellite  computer-assisted  instruction  program  was  developed 
to  teach  satellite  imagery  interpretation,  and  students  were  able  to 
understand  and  derive  information  from  Landsat  satellite  images  with  the 
aid  of  CAI. 

Afterthoughts 

The  Landsat  satellite  program  'Omega'  is  now  part  of  the  operational 
CAI  system  in  the  Division  of  Educational  Research  Services.  A 
second  group  of  social  studies  Ed.  C  S  I  413  students  have  completed 
the  Omega  program.  A  general  survey  of  the  attitudes  of  this  second 
group  of  students  toward  the  Landsat  CAI  program  support  and  confirm  the 
results  of  the  earlier  exploratory  study. 
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Hunka,  Steve  S.  Catalogue  of  CAI  Courses.  Edmonton:  Division 
of  Educational  Research  Services,  University  of  Alberta,  1978,  p.  29. 
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An  ERIC  computor  search  (CUE  and  RIE)  was  made  using  the 
following  search  code:  Teacher  Education,  Map  Skills,  Location  Skills, 
Social  Studies.  In  addition  a  search  was  made  using  the  RESORS 
system  (Canada  Centre  for  Remote  Sensing  Computor  Based  On-Line 
Document  Retrieval  System),  the  Canadian  Education  Index  and  Education 
Index . 
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Howarth,  Phillips  J.  "Remote  sens ? ng/photogrammet ry  education 
in  the  United  States  and  Canada".  Hanover,  P.A.:  Photog  rammet  r i c 
Engineering  and  Remote  Sensing.  Vol .  43,  No.  3,  March  1977,  pp.  2 59 ~ 
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APPENDIX  A 


THE  SURVEY  QUESTIONNAIRE  WITH  ANSWER  KEY 
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THE  UNIVERSITY  OF  ALBERTA 
Department  of  Elementary  Education 
SURVEY  QUESTIONNAIRE 


Name 


INSTRUCTIONS 


Please  fill  in  the  answers  to  the  questions  in  the  space  provided. 

1.  What  is  it  that  you  are  looking  at  (be  specific). 


2.  How  do  you  think  this  was  created? 


3.  Have  you  ever  worked  with  this  before?  Yes  _  No _ .  If 

yes,  how? 


4.  What  features  do  you  see  under  Grid  number  _ 1^ 


5.  What  features  do  you  see  under  Grid  number  12  . 
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6.  What  features  do  you  see  under  Grid  number  6 


7*  What  does  the  color  red  on  this  projection  indicate? 


8.  V/ hat  do  the  small  rectangles  shown  on  this  projection  indicate? 


9.  Under  Grid  8  ,  what  does  the  black  indicate? 


10.  Under  Grid  1 5  ,  what  does  the  blue  indicate? 


11.  What  do  you  think  the  normal  scale  of  this  projection  is? 


12.  Have  you  ever  taken  any  courses  that  dealt  with  what  you  are  looking 
at?  No  Yes  _ .  If  yes,  give  place  and  course  number. 


13.  My  knowledge  of  projections  of  this  nature  is: 


Very  meager 

Very  extensive 

1  2 

3 

4 

5  6 

Survey  Questionnaire  Answer  Key 
Question 

1  Landsat  satellite  map  (image 

2  Satellite  photograph 

3  n/a  * 

A  River 

5  City 

6  roads 

7  vegetation 

8  Farms  or  farmland 

9  V/a ter  or  lake 

’iO  water  or  lake  with  sedimentation 

11  1:1  million 

12  n/a 

13  n/a 


.1 

A 


denotes  -  not  applicable 


APPENDIX  B 

THE  ACHIEVEMENT  TEST  WiTH  ANSV/ER  KEY 
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THE  UN  I  VERS  ITY  OF  ALBERTA 
Department  of  Elementary  Education 
Landsat  C.A.I.  Program 


ACHIEVEMENT  TEST 


NAME 


Ins  t  ruct  i  ons 

Please  fill  in  the  answers  to  the  questions  in  the  space  provided 
and/or  circle  the  letter  which  best  indicates  your  choice  of  answer. 


*N0TE  -  There  will  be  two  transparancy  projections  used  during  the 


pos  t- tes  t . 
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1.  What  feature  is  most  conspicuous  within  Grid  number  hi 


2.  Two  areas  on  this  image  are  white  in  color. 

(a)  Name  the  Grid  number  within  which  there  is  evidence  of  cloud 
cove  r . 


(b) 


Name  the  Grid  number  within  which  there  is  evidence  of  snow. 


3.  What  does  the  blue  color  within  Grid  number  5  indicate? 


k.  What  does  the  color  red  on  this  projection  indicate? 


5-  Name  three  Grid  numbers  within  which  there  is  evidence  of  water. 


6.  Name  a  Grid  number  within  which  a  city  is  located. 


7.  Name  a  Grid  within  which  you  find  evidence  of  sedimentation. 


8.  What  feature  on  this  projection  is  indicated  by  the  small 
rectang 1 es? 


9.  The  blue  lines  shown  on  this  projection  represent: 

a)  rivers 

b)  valleys 

c)  highways 

d)  lakes 
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10.  The  tiny  criss-crossing  lines  shown  on  this  image  within  Grid 
number  _7  represent: 

a)  city  streets 

b)  roads 

c)  fences 

d)  rivers 


*N0TE:  A  new  transparency  will  be  inserted  at  this  point. 


11  .  Th  is  image  would  have  most  likely  been  created  in: 

a)  mid-summer 

b)  early  fal 1 

c)  mid-winter 

d)  late  spring 

12.  Explain  why  the  area  within  Grids  7  and  8  is  not  covered  by  snow. 


13.  Name  a  Grid  number  within  which  there  is  evidence  of  mountains. 


Name  a  Grid  number  within  which  there  is  evidence  of  open  water. 


15.  Band  k  is  useful  for  which  of  the  following  characteristics: 

a)  detecting  cultural  features 

b)  vegetation  classifications 

c)  detecting  turbidity  in  water 

d)  geological  classifications 

e)  al 1  of  the  above 

f)  none  of  the  above 
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16.  Band  7  is  useful  for  all  of  the  following  characteristics  except: 

a)  detection  of  water 

b)  detecting  conifer  and  deciduous  forest  areas 

c)  reflectance  of  wet  soils 

d)  detecting  the  extent  of  blight  and  insect  infestations 

17.  Band  6  is  most  useful  for  its  water  characteristics  (Answer  true 
or  false) 

True  _  False _ 

18.  In  the  visible  spectrum,  Band  5  lies  between  .600  and  .700  milli¬ 
microns  in  wave  length  and  is  most  useful  for  discriminating 
vegetation  types.  (Answer  true  or  false). 

True  False 


19.  Canada  has  two  Landsat  receiving  stations.  Name  their  locations. 


20.  Define  Remote  Sensing. 


21.  What  kind  of  service  does  the  EROS  Data  Center  provide? 


22.  The  images  that  you  worked  with  at  the  C.A.I.  terminal  and  the 
image  that  is  currently  projected  are  known  as: 


23.  The  wave  length  band  numbers  included  in  the  make  up  of  these 
images  (see  question  22)  are: 

Bands 


2*4.  What  service  does  Integrated  Satellite  Information  Service  (ISIS) 
provi de? 
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25.  What  Is  the  normal  scale  of  a  Landsat  satellite  image? 
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Achievement  Test  Answer  Key 
Question 
1  Lake 
2a  12 
2b  9 

3  Water  or  lake 
A  Vegetation 

5  3,5,7,10,12 

6  11,  7 

7  10 

8  farms  or  farmland 

9  rivers 

10  roads 

11  mid-winter 

12  chinook  or  warm  southern  wind  from  the  Rockies 

13  9,  14 

14  9 

15  A1 1  of  the  above 

16  Detecting  conifer  and  deciduous  forest  areas 

17  False 

18  True 

19  Prince  Albert  Sask.  and  Shoe  Cove  Nfld. 

20.  The  art  of  acquiring  information  about  material  objects  from 

measurements  made  at  a  distance  without  actually  touching  the  object 

21  World  wide  images  and  technical  information 

22  Infra-red  composite  false  color  images  (satellite  images) 

23  4, 5, 6, 7 

24  Distributes  a  daily  set  of  satellite  microfiche  to  clients 

25  1:1  million 


APPENDIX  C 

LANDSAT  CAI  PROGRAM  ATTITUDE  QUESTIONNAIRE 
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LANDSAT  CAI  PROGRAM  ATTITUDINAL  QUESTIONNAIRE 


1.  I  found  the  course  was  useful  in  helping  me  learn  the  material. 
Strongly  Strongly 


D i sag  ree 

Agree 

1  2 

3  4 

5 

6  7 

The  materi al 

in  this  cou rse  was : 

Very 

Boring 

Very 

1 nterest ing 

1  2 

3  h 

5 

6  7 

This  material 

was  easy  to  understand. 

Strong  1 y 

D i sag  ree 

Strongly 

Agree 

1  2 

3  4 

5 

6  7 

What  portion 

of  this  material  had  you 

been 

taught  previously? 

None 

All 

1  2 

3  h 

5 

6  7 

Someone  who  is  knowledgeable  of  the  course 
available  in  the  terminal  room. 

content  should  be 

St  rongl  y 

Di sagree 

St  rongl y 
Agree 

1  2 

3  k 

5 

6  7 

6.  V/hen  the  course  lecturer  or  assistant  was  in  the  terminal  room, 
I  felt  that  person  did  a  good  job  in  answering  my  questions. 


St  rongl y 
D i sag  ree 


St  rongl y 
Agree 


1  2  3  5  6  7 
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7.  I  still  feel  I  need  more  Instruction  to  interpret  satellite  images. 


Strongly  Strongly 

Disagree  Agree 


1  2 

3 

4  5 

6 

7 

8. 

It  would  have  been 

easier  to 

learn  this  material 

by 

class  room 

instruction. 

Strongly 

St  rongl y 

D  i  sag  ree 

Agree 

1  2 

3 

4  5 

6 

7 

9. 

Taking  this  course 

was  a  good 

investment  of  my  time 

• 

St rongl  y 

St  rongl y 

D i sagree 

Agree 

1  2 

3 

h  5 

6 

7 

10. 

1  would  recommend 

this  course 

to  other  students  < 

or  f 

sducat i onal 

personnel . 

Strongl y 

St  rongl y 

D isagree 

Agree 

1  2 

3 

h  5 

6 

7 

11 . 

1  would  rate  the  difficulty  level  of  this  course 

as 

being: 

Very 

•  Very 

Easy 

Di f f icul t 

1  2 

3 

*  5 

6 

7 

12.  I  feel  I  have  a  good  basic  knowledge  concerning  landsat  satellite 
i mages . 

Strongly  Strongly 

Disagree  Agree 

] _ 2 _ 3 _ h _ 5 _ 6 _ 7_ 

13.  Mi  ked  taking  this  course  via  Computer-Assisted  Instruction. 

Strongly  Strongly 

Disagree  Agree 

1  2  3  4  5  6  7 
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1A.  I  would  like  to  take  other  courses  via  Computer-Assisted  Instruc- 


ti  on . 

Strongl  y 

Di sagree 

Strongl y 
Agree 

1  2  3  ^ 

5  6  7 

APPENDIX  D 

LANDSAT  CAI  PROGRAM  WRITTEN  COMMENT  SHEET 
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COMMENT  SHEET 


1.  What  is  your  opinion  of  the  CAI  Landsat  program? 


2.  What  problems,  if  any,  did  you  experience  while  taking  the  program? 


3.  How  might  the  CAI  program  be  improved? 


Would  you  as  a  future  teacher  of  social  studies  teach  Landsat 
satellite  image  interpretation  by  the  traditional  lecture  method 
or  by  computer-assisted  instruction? 


By  traditional  method  _ 

Give  reasons  for  your  answer. 


By  C.A. ! . 


APPENDIX  E 

LANDSAT  SATELLITE  CAI  PROGRAM  'OMEGA' 
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COURSE  NAME:  OMEGA  SEGMENT:  OOO  DATE  LISTED:  DEC  12.  1979  PAGE: 
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